Physiological and cytochemical studies on activator calcium in contraction by smooth muscle of a sea cucumber, Isostichopus badionotus.
The physiological properties of mechanical responses and the intracellular localization and translocation of calcium as a pyroantimonate precipitate were studied in the longitudinal retractor muscle (LRM) of a Bermuda sea cucumber. Acetylcholine (ACh)-induced contraction was reduced by lowering the external Ca concentration, and suppressed completely by prolonged soaking in Ca-free solution. The magnitude of ACh-induced contraction was decreased by Mn and La ions. Furthermore, procaine reduced the ACh-induced contraction. The complete removal of Ca and Mg ions from the external medium induced a so called Ca . Mg-removal contraction. Electron microscopically, numerous subsarcolemmal vesicles were observed in the LRM fibers. In the resting fibers, pyroantimonate precipitates were localized in the subsarcolemmal vesicles and along the inner surface of plasma membrane. While, in the fiber fixed during mechanical activity, the pyroantimonate precipitates were decreased remarkably in the subsarcolemmal vesicles and at the plasma membrane, and diffusely distributed in the myoplasm. Electron-probe X-ray microanalysis showed that the precipitate contains Ca in a significant amount. These results indicate that the contraction of the LRM fibers is caused not only by Ca-influx but also by Ca-release from the intracellular storage sites, such as the subsarcolemmal vesicles and the inner surface of plasma membrane.